
From: Bucholtz, Paul (DEQ)
To: Prytula, Mark T (Mark.Prytula@amec.com)
Cc: Draper, Cynthia E (Cynthia.Draper@amec.com); Saric, James; "Jeff.Keiser@CH2M.com"; Santini, Andrew

 (SantiniAD@cdmsmith.com); Bradley, John (DEQ); "Fortenberry, Chase"
Subject: FW: Kalamazoo River water surface slope/energy data
Date: Wednesday, June 05, 2013 12:40:18 PM
Attachments: SlopeSections_Area1_DRAFT.lpk

Mark,

Attached is the GIS file, which breaks Area 1 into our Slope polygons.  Some details that might be helpful include:

1) These polygons and slopes are draft and subject to change
2) Sections of Area 1 were surveyed on different dates (and different flows) by floating/motoring the middle of the
 river using a Trimble R8 unit tied into either MDOT base station or site specific base station.  Vertical accuracies
 generally are 0.1 to 0.2 feet, with some areas slightly higher (due to dense veg and large overhead structure)
3) Raw survey data reviewed and some points removed due to bad precision or duplicative points
4) Raw survey data projected onto a river mile route to create distances for each point
5) Elevation data plotted in Excel and RIVERMorph and slopes breaks were established based on profile and site
 knowledge.  Some slopes based on data from multiple surveys
6) The complete Kalamazoo River (and Portage Creek) polygon was cut at slope breaks established in the step
 above to determine slope areas.  Each polygon given a unique ID starting with "SS-" and based on the Area 1 SRI
 designation.  For example, polygons in SubArea 1 are labeled "SS-1A, SS-1B, SS-1C,... while those in SubArea 2
 are labeled "SS-2A, SS-2B, ....  The area of each polygon was calculated in ArcGIS.  Each polygon was also given
 a "river type", namely to denote those polygons in the main channel versus tributaries, off-channels, side-channels,
 etc.  These designations are interpretable. 
7) Slope values were calculated for each subarea as the elevation change between two points divided by the distance
 between them along the river mile route.  Areas not in the "main" river channel were broken out and given a slope
 of -99 since they were specifically surveyed.
8) Slope values were generally categorized by Low (0-0.000234), Moderate(0.000235-0.000569), High (>0.000570)
 using best professional judgment, which equate to 19 Low, 21 Moderate, and 34 High.  

I wanted to get something out sooner rather than later and we will be working to refine the work product over the
 next week or so.  We are open to discussing the details with you if you have any questions.

Paul

mailto:BUCHOLTZP@michigan.gov
mailto:Mark.Prytula@amec.com
mailto:Cynthia.Draper@amec.com
mailto:saric.james@epa.gov
mailto:Jeff.Keiser@CH2M.com
mailto:SantiniAD@cdmsmith.com
mailto:SantiniAD@cdmsmith.com
mailto:BRADLEYJ1@michigan.gov
mailto:LCFORTEN@GAPAC.com



0000SlopeSections_Area1_DRAFT.lyr





commondata/data0/StateSections_FinalDraft.dbf

			SRI_REACH			MDEQSectio			RivType			Area			Slope			Section 5			SS-5U			Main			1.18639371867e+001			8.67000000000e-004


			Section 1			SS-1F			Side			6.59978420675e+000			-9.90000000000e+001


			Section 1			SS-1L			Off			7.11775770782e+000			-9.90000000000e+001


			Portage Creek			SS-PC			Main			8.98037545069e+000			-9.90000000000e+001


			Section 1			SS-1H			Main			1.35472704018e+001			2.06793080000e-004


			Section 2			SS-2B			Main			1.21681601250e+001			8.15703100000e-005


			Section 5			SS-5B			Side			7.34884948833e-001			-9.90000000000e+001


			Section 4			SS-4Q			Main			2.48179348415e+001			5.66000000000e-004


			Section 7			SS-7F			Main			1.03736164251e+001			2.26000000000e-003


			Section 8			SS-8K			Main			1.91746298618e+000			1.22900000000e-003


			Section 6			SS-6D			Main			8.30301696358e+000			2.81000000000e-004


			Section 1			SS-1K			Main			1.64633295155e+001			1.14000000000e-004


			Section 2			SS-2A			Main			7.71848925642e+000			3.16499140000e-004


			Section 3			SS-3D			Main			9.82500230364e+000			5.00000000000e-005


			Section 4			SS-4B			Main			5.19125867973e+000			5.84000000000e-004


			Section 4			SS-4C			Main			6.54907837251e+000			1.42500000000e-003


			Section 4			SS-4D			Main			7.89542836242e+000			3.25000000000e-004


			Section 4			SS-4E			Main			5.54834728632e+000			8.80000000000e-004


			Section 4			SS-4F			Side			8.46631507967e+000			-9.90000000000e+001


			Section 4			SS-4G			Main			6.64744435631e+000			1.72000000000e-004


			Section 4			SS-4H			Main			8.81890702760e+000			2.68000000000e-004


			Section 4			SS-4I			Main			4.62934393890e+000			8.37000000000e-004


			Section 4			SS-4J			Off			1.66740931846e+000			-8.90000000000e+001


			Section 4			SS-4L			Side			3.12690726388e+000			-9.90000000000e+001


			Section 4			SS-4K			Main			2.68252846893e+000			9.70000000000e-005


			Section 4			SS-4M			Main			5.55336612589e+000			4.76000000000e-004


			Section 4			SS-4O			Side			4.04889078162e+000			-9.90000000000e+001


			Section 4			SS-4N			Main			1.13417112067e+001			1.99000000000e-004


			Section 4			SS-4S			Main			3.25133226307e+000			3.12000000000e-004


			Section 4			SS-4U			Main			6.94579138643e+000			5.41000000000e-004


			Section 4			SS-4X			Trib			2.25157402493e+000			-9.90000000000e+001


			Section 4			SS-4V			Off			1.79970770803e+000			-9.90000000000e+001


			Section 4			SS-4W			Side			1.18592523978e+000			-9.90000000000e+001


			Section 4			SS-4T			Main			4.45630871178e+000			1.83300000000e-003


			Section 3			SS-3E			Trib			5.14161949594e-001			-9.90000000000e+001


			Section 3			SS-3F			Off			9.86048832024e-001			-9.90000000000e+001


			Section 1			SS-1A			Main			1.41712726357e+001			-9.90000000000e+001


			Section 1			SS-1B			Main			2.13433728475e+000			1.54298324000e-003


			Section 1			SS-1C			Main			1.60906304450e+001			3.87542120000e-004


			Section 1			SS-1D			Main			2.10041820449e+000			1.31812820000e-004


			Section 1			SS-1G			Main			1.04791686996e+000			2.32316770000e-003


			Section 1			SS-1E			Side			1.28042730363e+000			-9.90000000000e+001


			Section 1			SS-1I			Main			9.05631617380e+000			5.27903900000e-004


			Section 1			SS-1J			Main			3.12891939501e+000			7.23000000000e-004


			Section 1			SS-1M			Trib			6.38025704602e-001			-9.90000000000e+001


			Section 2			SS-2C			Main			2.42247024389e+000			1.34000000000e-004


			Section 2			SS-2D			Main			3.54658655872e+000			3.39000000000e-004


			Section 3			SS-3A			Main			6.33215207637e+000			3.38700000000e-004


			Section 3			SS-3B			Main			1.44157696212e+001			1.12000000000e-004


			Section 4			SS-4A			Main			3.85157494281e+000			1.92000000000e-004


			Section 4			SS-4Y			Main			3.63275255844e+000			8.80000000000e-004


			Section 4			SS-4P			Main			4.47270258705e+000			1.11300000000e-003


			Section 4			SS-4R			Main			9.14218877482e+000			1.13200000000e-003


			Section 1			SS-1N			Main			2.00713408914e+000			7.23000000000e-004


			Section 3			SS-3C			Off			3.15784838434e+000			-9.90000000000e+001


			Section 5			SS-5C			Side			1.41523911236e+000			-9.90000000000e+001


			Section 5			SS-5A			Main			8.02570589470e+000			9.53000000000e-004


			Section 5			SS-5D			Main			2.68590759930e+000			2.94000000000e-004


			Section 5			SS-5E			Main			1.84585140083e+000			6.27000000000e-004


			Section 5			SS-5F			Main			1.61741916343e+000			1.00100000000e-003


			Section 5			SS-5G			Main			1.81231345724e+000			3.00000000000e-005


			Section 5			SS-5H			Main			4.44542410789e+000			1.33900000000e-003


			Section 5			SS-5I			Main			2.54446933712e+001			4.66000000000e-004


			Section 5			SS-5K			Main			6.55031726132e+000			7.10000000000e-004


			Section 5			SS-5M			Off			2.32884006271e+000			-9.90000000000e+001


			Section 5			SS-5L			Main			4.83363935461e+000			2.79000000000e-004


			Section 5			SS-5N			Main			4.15568396042e+000			6.24000000000e-004


			Section 5			SS-5Y			Trib			1.95030904496e+000			-9.90000000000e+001


			Section 5			SS-5O			Main			1.02382907267e+001			6.88000000000e-004


			Section 5			SS-5P			Main			3.28712126145e+000			2.25000000000e-004


			Section 5			SS-5Q			Main			4.31379228913e+000			8.22000000000e-004


			Section 5			SS-5R			Main			2.02439074742e+000			3.05000000000e-004


			Section 5			SS-5T			Off			1.29018032073e+000			-8.90000000000e+001


			Section 5			SS-5S			Main			5.24354943318e+000			1.02100000000e-003


			Section 5			SS-5V			Main			4.72108428600e+000			1.02000000000e-004


			Section 5			SS-5X			Main			5.10032248933e-001			-9.90000000000e+001


			Section 5			SS-5W			Main			3.86149855905e+000			5.22000000000e-004


			Section 6			SS-6A			Main			4.59313764736e+000			6.18000000000e-004


			Section 6			SS-6B			Main			3.79455884619e+000			1.22000000000e-004


			Section 6			SS-6C			Main			3.08774313621e+000			5.59000000000e-004


			Section 6			SS-6F			Off			4.80504004890e+000			-8.90000000000e+001


			Section 6			SS-6E			Main			4.37879876759e-001			-9.90000000000e+001


			Section 7			SS-7C			Side			1.52687443888e+000			-9.90000000000e+001


			Section 7			SS-7H			Mill Race			1.11438719762e+001			-9.90000000000e+001


			Section 7			SS-7A			Main			7.58437394385e+000			-9.90000000000e+001


			Section 7			SS-7B			Main			1.43569477300e+000			1.41000000000e-004


			Section 7			SS-7E			Main			4.50315824980e+000			5.00000000000e-005


			Section 7			SS-7G			Main			1.46235967653e+000			7.88000000000e-004


			Section 8			SS-8A			Main			4.68509881701e+000			7.88000000000e-004


			Section 8			SS-8C			Main			4.61073006080e+000			1.51600000000e-003


			Section 8			SS-8D			Main			4.87175880669e+000			2.27000000000e-004


			Section 8			SS-8E			Main			2.23316792450e+000			1.91400000000e-003


			Section 8			SS-8F			Main			4.70656137617e+000			5.05000000000e-004


			Section 8			SS-8G			Main			6.58433854747e+000			3.38500000000e-003


			Section 8			SS-8H			Main			6.43472850389e+000			1.53000000000e-003


			Section 8			SS-8I			Main			3.25917849819e+000			1.13500000000e-003


			Section 8			SS-8J			Main			1.62873688534e+000			1.87000000000e-004


			Section 5			SS-5J			Side			1.89884321740e+000			-9.90000000000e+001


			Section 7			SS-7D			Main			1.11844543363e+000			1.22900000000e-003


			Section 8			SS-8B			Main			3.44586854841e+000			2.09400000000e-003


			Section 1			SS-1O			Side			7.77734133821e-001			-9.90000000000e+001


			Section 1			SS-1Q			Off			1.03762714592e+000			-9.90000000000e+001


			Section 1			SS-1P			Off			4.92084008627e-001			-9.90000000000e+001


			Section 1			SS-1R			Off			6.21231134940e-001			-9.90000000000e+001


			Section 1			SS-1S			Off			2.90290561473e-001			-9.90000000000e+001


			Section 3			SS-3G			Trib			6.28997068082e-002			-9.90000000000e+001


			Section 3			SS-3H			Off			5.41070504198e-001			-9.90000000000e+001


			Section 3			SS-3I			Trib			7.34347274429e-002			-9.90000000000e+001


			Section 3			SS-3J			Off			2.82993852013e-001			-9.90000000000e+001


			Section 4			SS-4Z			Trib			3.52295062274e-001			-9.90000000000e+001


			Section 5			SS-5Z			Side			5.68470235443e-001			-9.90000000000e+001


			Section 5			SS-5DD			Side			9.92744948442e-001			-9.90000000000e+001


			Section 5			SS-5AA			Off			3.91306620815e-001			-9.90000000000e+001


			Section 5			SS-5CC			Off			2.11905553791e-001			-9.90000000000e+001


			Section 5			SS-5EE			Side			1.89342384223e+000			-9.90000000000e+001


			Section 5			SS-5FF			Side			1.11714184158e+000			-9.90000000000e+001


			Section 5			SS-5GG			Off			5.93004765307e-001			-9.90000000000e+001


			Section 6			SS-6H			Main			1.79417485644e+000			2.81000000000e-004


			Section 6			SS-6G			Main			2.68641988942e+000			5.59000000000e-004


			Section 7			SS-7I			Side			2.22108216433e+000			-9.90000000000e+001


			Section 8			SS-8M			Main			6.98990417785e-001			-9.90000000000e+001


			Section 8			SS-8L			Off			7.61249122346e-001			-9.90000000000e+001


			Section 3			SS-3K			FP			7.33595253446e-001			-8.90000000000e+001


			Section 4			SS-4AA			FP			1.18296816283e+000			-8.90000000000e+001


			Section 5			SS-5BB			Off			1.02256832430e+000			-8.90000000000e+001


			Section 6			SS-6I			Side			5.32856640834e-001			-9.90000000000e+001


			Section 1			SS-1T			Trib			7.04090333577e-002			-9.90000000000e+001









commondata/data0/StateSections_FinalDraft.prj

PROJCS["NAD_1983_StatePlane_Michigan_South_FIPS_2113_Feet_Intl",GEOGCS["GCS_North_American_1983",DATUM["D_North_American_1983",SPHEROID["GRS_1980",6378137.0,298.257222101]],PRIMEM["Greenwich",0.0],UNIT["Degree",0.0174532925199433]],PROJECTION["Lambert_Conformal_Conic"],PARAMETER["False_Easting",13123359.58005249],PARAMETER["False_Northing",0.0],PARAMETER["Central_Meridian",-84.36666666666666],PARAMETER["Standard_Parallel_1",42.1],PARAMETER["Standard_Parallel_2",43.66666666666666],PARAMETER["Latitude_Of_Origin",41.5],UNIT["Foot",0.3048]]
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   20130605 13015600 TRUE   DefineProjection orthopoly PROJCS['NAD_1983_StatePlane_Michigan_South_FIPS_2113_Feet',GEOGCS['GCS_North_American_1983',DATUM['D_North_American_1983',SPHEROID['GRS_1980',6378137.0,298.257222101]],PRIMEM['Greenwich',0.0],UNIT['Degree',0.0174532925199433]],PROJECTION['Lambert_Conformal_Conic'],PARAMETER['False_Easting',13123333.33333333],PARAMETER['False_Northing',0.0],PARAMETER['Central_Meridian',-84.36666666666666],PARAMETER['Standard_Parallel_1',42.1],PARAMETER['Standard_Parallel_2',43.66666666666666],PARAMETER['Latitude_Of_Origin',41.5],UNIT['Foot_US',0.3048006096012192]] orthopoly DeleteField "River Segments\ArcadisSegments" SRI_REACH;SRI_REAC_1 DeleteField "River Segments\StateSections" AREA;PERIMETER;ORTHORIVER;ORTHORIV_1;REACH;Acres   file://\\CDML97CZ4S1\C$\Users\santiniad\Desktop\SlopeSections_Area1_DRAFT\commondata\data0\StateSections_FinalDraft Local Area Network   1.0 XTools Pro Metadata         file:// Local Area Network    Dataset copied.  20091016 15281200
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